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 Abstract
Cryosurgery is a destructive technique that was introduced to gynecology in the late 1960s to treat CIN (cervical 
intraepithelial neoplasia). Tens of thousands of patients have been treated with cryotherapy, which has proved to 
be a predictable, reliable treatment technique, with limited side effects and morbidity. This method is used to treat 
cervical, vaginal, endometrial and vulvar lesions. 
This study aims at determining the current state of knowledge on the place of cryosurgery (cryotherapy) in 
gynecological practice. Research was carried out to find current data on indications, contraindications, techniques 
of treatment and equipment necessary to perform cryosurgical procedures in gynecology. 
Cryosurgery is a safe, relatively inexpensive and easy to perform procedure for treating women with lower genital 
tract pre-malignant diseases without impairing their fertility. 
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 Streszczenie
Kriochirurgia jest ablacyjną metodą leczenia wprowadzoną do praktyki ginekologicznej pod koniec lat 60-tych 
ubiegłego stulecia, początkowo tylko do leczenia śródnabłonkowej neoplazji szyjki macicy. Od tego czasu zakres 
wskazań dla tego typu terapii uległ znacznemu poszerzeniu i do chwili obecnej na całym świecie wykonano tysiące 
zabiegów kriochirurgii ze wskazań ginekologicznych. 
Celem pracy jest przedstawienie aktualnego stanu wiedzy na temat tej metody terapeutycznej oraz określenie jej 
miejsca w nowoczesnej praktyce ginekologicznej.
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the	 earliest	 times	 and	has	been	mentioned	 in	both	 civilian	 and	
military	sources,	including	historical	accounts	discussing	the	effect	
of	cold	climates	on	various	body	tissues	[2].	The	first	successful	














was	 first	 described	 in	 1967	 by	 Cahan	 and	 Brockunier	 [8].	
Droegemueller	performed	a	series	of	cases	in	the	early	1970s	[9]	
and	Pitroff	treated	67	women	in	the	early	1990s	[10].	A	decade	
later,	 CryoGen	 Inc	 developed	 the	 Her	 Option®	 Cryoablation	
Therapy	System	which	was	 approved	by	FDA	 for	 endometrial	
ablation	in	April	2001.
Principles of cryosurgery
Cryosurgery	 involves	 cooling	 the	 tissue	 until	 cryonecrosis	






compressed	 refrigerant	 gas	 (carbon	 dioxide	 or	 nitrous	 oxide)	
through	a	small	orifice	at	the	tip	of		cryoprobe,	the	Joule	Thomson	







A	 method	 of	 rapid	 freeze	 and	 a	 slow	 defrost	 is	 the	 most	
effective	 method	 of	 inducing	 tissue	 damage.	 The	 temperature	
of	cryoprobe	tip,	using	a	nitrous	oxide	system,	is	approximately	
-65	 to	 -75°C	 during	 cryotherapy.	 The	 temperature	 at	 the	 edge	









recovery	 zone	 generated	 by	most	 cryosurgical	 units	 represents	
the	 most	 peripheral	 2mm	 rim	 of	 frozen	 tissue	 adjoining	 the	
leading	margin	of	 the	 iceball	 [15].	The	direct	 thermal	effect	of	
cryotherapy	 determines	 eventual	 treatment	 success.	 Neoplasia	
within	 the	 lethal	 zone	 is	 readily	 destroyed	 by	 cryonecrosis.	
However,	 adjoining	 tissue	 temporarily	 frozen	 in	 the	 recovery	
zone	and	more	peripherally	positioned	non-frozen	residual	minor	
neoplasia	may	regress	following	cryotherapy	through	the	actions	
of	 the	 immune	 system.	After	 cryotherapy	 a	 large	 central	 viral	
(HPV)	 load	 is	debulked	and	 the	 immune	system	may	be	better	
able	 to	 eradicate	 a	 limited	 amount	 of	 surrounding	 low-grade	
residual	disease	[16].
Equipment 
Cryosurgery	 can	 be	 performed	 using	 carbon	 dioxide	 or	
nitrogen	 oxide	 as	 the	 coolant.	 Carbon	 dioxide	 is	 cheaper	 than	
nitrous	 oxide	 but	 the	 temperature	 achieved	by	nitrous	 oxide	 is	
lower	 than	 that	 obtained	 by	 carbon	 dioxide.	 Hence,	 the	 depth	












possibility	of	cervical	 stenosis.	This	 type	of	probe	will	 also	be	
less	likely	to	cause	the	squamous	cellular	junction	to	recess	into	
the	endocervical	canal,	resulting	in	an	unsatisfactory	colposcopy	
in	 following	examination	 [19].	The	best	option	 for	 the	 sake	of	
maximizing	patient	cure	is	to	use	a	nipple-shaped	probe	tip	with	
no	more	than	a	5-mm	nipple	extension	for	most	initial	freezes.
Table I. The equipment needed for cryosurgery (cryotherapy) [18]. 
The equipment required for cryosurgery
Cryogun•	
Large nitrous oxide tank with a pressure gauge and at least •	
20 psi of pressure in the tank
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Indications for cryosurgery
Cryosurgery	is	a	technique	used	for	treating	cervical,	vaginal,	














The	 International	Agency	 for	Research	on	Cancer	 (IARC)	
states	that	cryosurgery	(cryotherapy)	can	be	used	in	the	treatment	
for	CIN	provided	that:	
the	 lesion	 is	 in	 the	 ectocervix	without	 extension	 to	 the		
vagina	and/or	endocervix
the	 lesion	 is	 entirely	 visible	 and	 does	 not	 extend	more		
than	2-3	mm	into	the	cervical	canal







colposcopy	 is	 satisfactory,	 the	 endocervical	 curettings		
are	negative	for	CIN	and	cancer	and	it	is	not	a	recurrent	
lesion	following	prior	therapy	[20]
cryotherapy	 is	 used,	 in	 cases	 of	 advanced	 stages	 of		
cervical	 cancer,	 to	 control	 the	 bleeding	 while	 awaiting	
conventional	therapy	[21]
The	Polish	Gynecologic	Society	Recommendations	in	2009	















Cryosurgery	 is	 a	 safe,	 useful,	 inexpensive	 procedure	 that	
should	 be	 considered	 for	 any	 patient	 (particularly	 young	 and	
nulliparous)	with	CIN	1	or	2,	confined	to	one	or	two	quadrants	of	
the	exocervix	[1].
Cryosurgery of the vagina
Cryotherapy	of	vaginal	 lesions	 is	not	 a	popular	method	 in	
treating	 vaginal	 intraepithelial	 neoplasia	 (VAIN).	 However,	
Townsend	has	reported	treatment	of	VAIN	by	cryosurgery	[25].	
Due	to	possible	post-therapeutic	complications,	he	recommends	
a	 single	 freeze-thaw	cycle	with	 the	 iceball	 extending	 to	 3	mm	
of	 colposcopically	 normal	 epithelium.	 Detailed	 colposcopical	
assessment	 is	 required	 for	 the	 management	 of	 such	 vaginal	
lesions.	If	the	lesion	cannot	be	covered	by	the	probe	tip,	it	should	
be	subdivide	for	individual	freezing	with	the	iceballs	overlapping.	
Effectiveness	and	 safety	of	 the	cryosurgery	 in	 the	 treatment	of	
VAIN	has	not	been	estimated.












cryotherapy	 can	 be	 also	 used	 to	 decrease	 bleeding,	malodours	
discharge	and	patient	discomfort	[26].
Cryotherapy	has	been	used	on	the	vulva	to	eradicate	small	
warts.	The	freezing	 induces	 localized	 tissue	necrosis.	Although	










Cryoablatio	 endometrii	 is	 a	 cryosurgical	 technique	 for	
endometrial	destruction.	The	uterine	cryoablation	therapy	system	
consists	of	 a	5,5mm	cryoprobe	 that	 is	 inserted	 into	 the	uterine	
cavity.	 Transabdominal	 sonography	 is	 used	 to	 confirm	 proper	




into	 the	 cornual	 regions,	 each	of	which	 is	 treated	 individually.	
Cryoablation	 of	 the	 endometrium	 is	 an	 effective	 therapeutic	
option	 for	 the	 management	 of	 menorrhagia.	 Later	 definitive	
surgery	may	be	required	in	6%	to	20%	of	women	after	endometrial	
cryoablation	[29].	
In	 the	 pilot	 study	 authors	 used	 the	 cryoablation	 of	 the	
endometrium	 in	 10	 women	 with	 menorrhagia	 and	 obtained	
high	therapeutic	efficacy	of	 this	method.	The	advantage	of	 this	
therapeutic	method	is	 the	simplicity	of	 its	 implementation,	 low	
cost	and	safety	[30].
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e 621
P R A C E  P O G L Ñ D O W E
  g in eko l og ia 




cervical	 lesions.	 The	 contraindications	 to	 cryotherapy	 of	 the	
cervix	include	(table	II):	
(a)	 presence	 of	 vulvitis,	 vaginitis,	 cervicitis	 and/or	 pelvic	
inflammatory	 disease.	 The	 following	 should	 be	 adequately	
treated	 before	 performing	 cryosurgery	 [17],	 (b)	 cervical	
cancer,	 (c)	 pregnancy,	 (d)	 in-utero	 DES	 exposure	 because	 of	
an	 increased	 risk	 for	 cervical	 stenosis,	 (e)	 menstruation,	 (f)	
unsatisfactory	 colposcopy,	 (g)	 positive	 endocervical	 curettage,	
(h)	 persistent	 CIN	 after	 previous	 cryotherapy,	 (i)	 high-grade	
CIN,	 (j)	 lesions	 larger	 than	 two	 cervical	 quadrants	 in	 size,	 (k)	
lesions	 greater	 than	 3	 cm	 in	 diameter,	 (l)	 lesions	 that	 extend	
more	 than	 5	mm	 into	 the	 endocervical	 canal,	 (m)	 lesions	with	
irregular	surface	(exophytic,	nodular	or	papillary)	or	obstetrical	
scars	 that	hinder	proper	application	of	 the	cryoprobe	 tip	 to	 the	
cervical	 transformation	zone	[16],	 (n)	 low	grade	CIN	preceded	




procedure	 is	 recommended	 [31],	 (o)	 a	woman	 presenting	with	
menstrual	 problems	 (especially	 intramenstrual	 bleeding)	 and	 a	
cervical	 ectropion.	Endometrial	 disease	 has	 to	 be	 ruled	 out	 by	
endometrial	biopsy	before	performing	cryosurgery	[16].
Complications	of	cryosurgery	and	side	effects	of	treatment
Cryosurgery	 is	 the	 most	 acceptable	 of	 all	 the	 ablative	
techniques	performed	in	gynecology.	Cryotherapy	of	the	cervix	
is	usually	accompanied	by	pain	and	cramping	of	varying	degrees	
[32].	 About	 20%	 of	 patients	 after	 cryosurgery	 of	 the	 cervix	






and	 bleeding.	 There	 is	 no	 evidence	 that	 cryotherapy	 has	 any	
adverse	 impact	 on	 fertility	 or	 pregnancy	 outcome	 [33].	 After	







Although	patient	 acceptability	 is	very	high,	 cryosurgery	 is	
becoming	 less	 popular,	 largely	 as	 a	 result	 of	 published	 results	
indicating	higher	failure	rates.	Cryotherapy	has	a	lower	clearance	
rate	 than	 other	 conservative	 techniques.	 Some	 authors	 have	
claimed	clearance	rates	of	about	95%	[35].	However,	the	general	
experience	appears	 to	be	 that	a	 rate	of	85%	is	more	frequently	







[38],	 cervical	 cancer	 has	 been	 reported	 in	 women	 following	
cryotherapy	of	CIN	[39].	
At	 present	 cryosurgery	 of	 the	 cervix	 has	 lost	 ground	 to	










Modern	 cryosurgery	 achieves	 efficiency	 and	 effectiveness	
through	good,	uncomplicated	 surgical	 results,	 a	high	cure	 rate,	
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